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Io ^% S.^c CORPORATION, a corporation duly organized and odsting 
under the laws of die State of Delaware, United Stat« of Ameiia!^tfl40W«7?iS 

5 to be performed, to be particnlarly described in and by die following itai™t-— ^ 

sutetrate by the addrtion polymerization of monomers ^mttining ethylentc itt^mra- 

1 fi , *^ Polymers of N-yinyl lactams and particularly N-vinyl tnrnolidone have been here- 

10 ofoie produad m insoluble form. As used he4in tiie^t^o^SBSMs^enS in 

to define products which are insoluble in water, strong mineral^dft Su^^ffie 
solunons and a range of organic solvents including h^iroc^oiJ^SS^JS! 

15 t^lfiSTQ.^o^^ff^ by the polyvmyl pjjrndidpaes of U.S. Patent Specifications 

13 3,216,579, 2,927,913 and 3,511,823, as distinguished fomi die polyvinyl ovnolidones ic 

such as represented by U.S. Patent Spedfi^^ ^5,450 Mial33S554 
Beveraga such as beer are knoi^to be subj^ pmffiSition^^ 

with im)rgamc clay rarriers coated widi a vinyl t^sin suai^ poh^lTc^^ 

20 r '•^^ for.^ple m U.S.^pS S^c^ 

dif^ °J '"''l P*^y^* pyrrolidonc which has been cross-Iinkfid or^^^ 
widi polyacids such as polyacrylic and tannic adds and dieir derira^. ""^"^ 20 
nor « ^.^^ tiiat polyinero: selective adsorbents heretofore employed were 

iiot as effective as might be desired, A primary difficulty wiA thesTaHin^JT^ 

30 According to die invention tiiere is provided a metiiod of formine an insolnhfe ^ 

"^"^^ ^'^ree of shape sSbfli^Zli to^Sfe ^ 

mrough an unsanirated bond, a comonomer which contains more tfian one n^^^ 

35 S'l''Sf?.f* "HT ^"5* copolymeriSlheTonom^^ 

35 ine an insoluble as herembefore defined cross-linked coa^on tiie inMTc^^ « 

40 S ^SriJf,«H polymerEation tiirough an unsanirated bond is/are sS^ 

S^SK. .^^/"^ unsubstituted amides of unsaturated carboiyUc add^lulSS 40 
and unsubstitoted esters of unsaturated carboxylic adds, vinyl e£er& N-vLvlK^ 
ymyl esters, vmyl monomers containing basic Nitrogen ^mn^SS andSjJK^ 
izable mixtures of two or more thereof. s »«• uiwwu m eo-jto^mer- 
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In die system of ±e present invention, a copolymer is formed m situ on the 
surf^ of a .specified solid carrier thus producing a system which consi^ 3 a ^ 
and a water-msoluble nolvmeric? aiaTinir rho. c.^o^^ .i "» a «.«imcr 



- r--—- ^ — u^uo ^iuuu«.iug -d system wmcn 

and awater-msoluble polymenc coating on the surface of die carrier. 

of ^^r^i^^ *K-^®-P?^SIL?'^°° generafly have a highly desirable degree 
of diape-stabdity winch is beheved to be obtained by means ^ die in situ 

^L'T^ 1^ P™*"*?". diat usual ruptu« of d^ih?^ 

swellmg of die substrate are minimized or eliminated entirely « uib aau ana 

The body of die carrter can be non-absorbent, hi whidi case die uisoluble oolv- 
mer fonns a continuous coating on die surface of the canier. A iwr^ absoSeL 
earner is. .however, i«eferred, iS which case die insohible^^^K depS 
•S^^*'^'*"' CMring on bpdi the surface of die catrief aiS^ SiS^rfS 
? pmne advantage of die said preferred form of die present invention 
^till.^f^^,^"^"*^''^^"* with polymerizable monom^^op^Sl to 

coatmg widi a polymer or polymer solution. The relatively smaU molecular ^rf ^ 
15 monomer molecules enables penetration of die monomer^mrAe ofTi^ ,^ 

'^'-J^rJZ^^ °^ ^ moleculJTL not poS 

^1?^'' according to die present invention, an ettrenSi tl^ 
5fc5'^f^£<?"JS ^!Y«i not only on die exterior surface of the porous carrier bS 
on '^1^°^?'' Thus, die presents 

specific area 20 
A^^"?^*'u'J**^'P*^^^°'P*^s»«««*=«»'^'ep«viouslyl™^^^ 20 
A group of suitable polymers for present purposes are die copolvmers of sab. 
™SL^i:"°i2^'^ .^^ imsatarattTcarboK^lic acids'^Si&cnfc 

°^ suitable polymers are die copolymers of substimted and mir ^ 
^^ted esters of unsaturated carboxylic acids, such is dunediylammo edi^meX 

,n Another group of suitable pdlymets ate the copolymers of vhiyl ediers oatdcularlv 

AnoAer ^up of useful polymers is represented by copolymers of vmvleste« a*^ 
^J^Z^',^ ^^^^^ derivatives. ViS 35 
ticul^^^N^^y^^^li^JL^ of resms of die copolymers of N^vhiyl lactam:, pa.. 
The msoMbility of diese polymers is btou^ about by using a wdvfuncrfonal 
40 conains mote dian one pol^erizaWe ^sS^ K2i SS- 40 

K.'^*^- ^, ^V°^^ ^"^"^ mediylene^^si^ianiidi?, e^dS^isS vS- 
SS^t^^in?^H of polyalfcylene glycol, diacrylates a pSyaH^ glS fflT 
aUylacrylates and the hke are suitable for produdne a ne^roxfc vAich wnA^rii^ 
polymaic coating on die surface of die catrier^Kih^ ^ 
•-jT I»lyniets formed accordmg to die present invention eeneraDv have moleailar 
1^0."^ a range of from 5,000 ^ 1,000,000, pSniSTlToOO^to *^ 

fmn,^Q%^^? ,^ ^^^i °«'»°-f'^««iMal to polj^funcrional comonomers can be varied 
irom 99.9: 0.1 to 1: 1, preferabfy 99: 1 to 9: 1, dependme unon the desinJi <i].nc;^ 

die network. Enens^ crossinkmg of die' 5?^^ &S SS^^ 50 
above broad range; and, sufficient crS».linfcfaig is effectrf^T^ta^ 
msoluble even at die lower Ifanits theteoL ro renoer tne piAymnr 

the fSS'gSte^.^r^ ^ 
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methylene-bis-acrylamide: ethylidenfrSsSJ n^?^^^-"°^-».*'^'™y* benzene; 
ene glycol; divinyl ketoi^j SS^^SlSTS^^SSf^"?*^ P"*!^*" 

niixtures thereof; aflylacrylites. s«A m a^SSLT^S f*"' diaUyWidialate and 
polyalkylene glywl; socd as aliyl aoylate; tnaUykyaimnitB; ^boyhtes of a 

iS^Ae State to SbS Tfe^Hn^^T" Jnsolubffity in the fluM 

vices, such as a hanmT^rtaS Sll L^te^ i?*" de- 
tribution. A uniform disLSitira rf3>e^«L£ S f^" to acUcve unffiam dis- 
be achieved by coT^i^r^^cSn^^^'^Q^^^'^f^^ can 
such as an aqueous slurry. A suitable orgairic s^SSStS^ ^^22*^,",*^'}'^^ 
which die monomers can be dissolved uMiTh^^,^f5? ^'^^ ^ 25 

mers can be admixed widi die carrier TS^^ ?f "?eafter. tiie dissolved mono- 
don reaction m ^^At of^^^^^^l;:^^^^' 
facihmte die absorption of the mon^, or to dis^i^W^^^fe^ 

&-?f?t?is^b?.S^.^'^!b»^ 

£rBe:SS£li^F-'~ 

->nft EXAMPLE 1 

TnhniMJS*^ **^*°™?°'"i*F*'*P«**'««d'^er die name "CeUteSM^^ ^ 
jonns-ManviIIe Corp. are diarsed into a 2 Utt*^ tott^io "n^n^' jT^ V^ ^ .? . 

brofasn widi nitrogen. Heating is started, and die mixture is hSa^t«>^o^'?^hS 
'° Wtf* '"'^ started^S^I h^^f die'lSrfe^ S 

9oSc.^dlAS^mIS«i^^P?'^"' « dien it is brou^^ » 

T!l ^ . ™a™«"ned for four hours. The system is dm cooled to aS^C 

pressure filter to remove uncoated finw SLSt • * **«>^^) a 

^^e^fiml produa has a mttogen content <rf 2.8%. equivalent to 22^% vi^^ 
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, _ , ^ , EXAMPLE 2 

wa«r^ ™r^.^i^<^ Charged, in the foUowing order, 400 grams distiUed 
S^S.^^pfSSido^'" ' ^ N-vinyW-pirrroUdane and 1 gla ethyJiden^ 

Mor^^V^^i' P"!?^ by nitrogen and then contents of die kettle are heated to « 
53 «n»Peranire. 0^5 gram azo-bis-tsobutyronitrile is introduced. T^elmi^ ^ 

tuie issurred for one hour at 80°C. and then cooled t5 room temperature^ 
hour^t^^K™ slumed m 500 miUilitres of distiUed wattr and sdrred for one 
^'J^^^^ die polymer-earner system is restonied in 800 millilitres water 

, ^"f- This treatment is followed by a diird extracdra^Ssoo 

wattTjFn^y, the product is filtered and dried m vaaJzt 6™ wun 300 ml 

linked^lX^dS^.' """"^^ °^ 5.89%, equivalent ,o A6.7% cross- 

^ , EXAMPLE 3 

TTie procedure of Example 1 is foUowed, except diat the carrier is glass-helices, 
and die charge IS as follows: 320 grams N-vinylr2-pyrrolidonei 60 gnn^dimeth^ 



EXAMPLE 5 



60 and die like. 



WHAT WE CLAIM IS : — 

1. A medind of forming an insoluble, cross-linked, polymeric coadng having a 
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„ . EXAMPLE 4 

wuJ procedure of Exampk 1 is foflowed, except diat die carrier is beads <rf silicon 20 
rubber, arid die diarge is ^bJoUoito: 320 grams N-vinyi-2-pynoBdonci 60 g^st 
^^^J^o^±^ medaciykte. 1 gram benzoyl permdd.. Subffidly 
The preferred polymer-carrier systems iUusttative of die present invention 

25 nave umquc«iaraaeristics which are essential mdieir use as selective adsofbenls. The Vi 

polymer coaong is veiy diinly distributed, but completely covers die W^^ifo^ 
area of the porous earner, dius providing an increased efficiency per gram <3 nolvmer 
used, as compared wtth systems which do not emplw die prefSred features rf die 
present invention The polymer fflm on die surfaa of die rarrier has^amMtSiS 

30 because of die heavy ao8»4hiking which is achieved. The cross-linkmg^SntetiS 

extent of swelhng which earners can undergo, duis keepiiK die BMSTstttface ai die 
polymer fihn available over the total surface of die carrier: The heavy cross^lmkinB 
raoders die polymer completely insokble. This property is very imporbnt^ espedallf 
^tenab are used as a selecdve adso^ in fotjd, i^ustrid, pWS- 

35 ceuQcal or medical applicatkms. f "a»u*t 

Eranq>l^ die sdecdve adsorbent applications of die polym»<arrier systems 

ffiustrative of die present invention mclude dieir use in re^o4igh^S SK 

from liquid?, such ^ imtemaceous complexes, tannins and phen«5s; and dieir use - 

40 ^.^'^^^ lecovenng valuable solutes such as en^es. noble and rare 

St ™ small <« iace amountsras 

well as dieir use m die adsorption of gases and vapours. 

».-*-P®/°if°"^^ exanqjle iUnsttates die suitahiUty o£ die illastrative polymer-carrier 
systems of the present invention as selecttve adsorbents. 
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« v?*^^ -^^^ 5? saliqrlic add are dissolved in 500 ml medianol and diluted to as 

tetfe tp^Aa with 6.76 grams of die cross-linked poly(N-vinyl-2.pyrrolidone) on 
Gdoe selecQve adsorbent prepared in die manner deseed hi Simple 1. Thfe 
50 ? adsorbent corre^nds to 15 grams of 100% active polymer. 

% °° I ^4 ^ ^^'^ ^ minutes. The bottie is dien 

TT^^ ^ coments diereof are filtered dnough Whatman No. 4 filter paper on 
?^nL^?°**?lA funnel usmg 23 m. vacuum. Exacdy 50 ml of die filS^;^ 
^St^f^i" ¥° "L.Erlenmeyer flask. After addition A 6 drops of phenolSfeS 
55 JSSi " ^ to a paik endpoint widi 0.1 ^ soaffimu hydroxide 

co^^J^?*^ !!f*^S^'S ^?!f?*? (ralculated as die percent difference between a treated 
sample and a blank) h 30.5%, Adsorption effideSdes of tills magnimde render&tte 
selective adsorbents of the present invention useful, for example, %s active chiU-pro^ 
SIT^*"" """^ impurities, espedally of die phenoliS^ fomi beer8,^a» 
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^ hydroxides, sflicon rubber, sflteT 
&Mse^ lon-excfaange resins, datomaceous earth and mixtures of two or nireAe^ 
^tarS^^^T^ " «»Pable of addition polymerization iio!£^^ 

10 ""/^ substituted and u£suEted miSSTuSJS 

10 ated carijoxylic acids, substituted and unsubstituttd esters of msam^ 

aa^vmyl edien, N-vinyl lactams, vinyl esterTvkT^oLS^^^^^ 
mttoBm groups therein and co-polymerizabk mixtures of tmtTwoK^^ 

2. A method according to Qaun 1, wherein the said comonom«is^S h-w 

4 A according to Claim 1 or Claim 2, wherein the canie? is^ous 

4. A inethod accordmg to any preceding daim, wherein N-^^SHwSdL.. «, 

20 larr4;r^k^Sy^'SP|^gSi?'-«^«'^ 

pre«Si4 which has been obtained by the meduKl daiined m any * 

.1,- ^' -^f 'active adsorbent comprising an inert carrier havine a sobstantiallv nniF^rm. 

25 ^^^^LtT^^^"^"^ cross-linkedlSfy^S^XttS 

and ^mSl"" ^ ^ ^ substamiaUy as heidn described ^ 



MEWBURN ELLIS & CO, 
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